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 Euphorbia fusiformis Buch.- Ham. ex D. Don of Euphorbiaceae is a tuberous plant. During field 
survey it was found at five places of the Karnataka state in scattered form.  It is rare and 
endangered taxa in the Karnataka state. The people at Anjjiguni, Kebbre, Gollahalli of   
Kanakapura taluk, Ramanagara District, Karnataka use this plant tuber in fresh and dry form to 
lactating mother to increase the milk production. The study of this rare plant about its 
distribution, anatomy, powder microscopy, Physico-chemical analysis and phytochemical 
details helps to the modern society for scientific and efficient usage and its conservation. 
 
Please cite this article in press as Shivamanjunath M P et al. Pharmacognostical Studies on Euphorbia Fusiformis buch.- Ham. Ex 
D. Don. Indo American Journal of Pharm Research.2014:4(11). 
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INTRODUCTION 
Most of Indians are really trust the traditional systems of medicine, in one or the other way in their lifetime for common ailment. 
This tradition is inherited by their forefather. During field survey it was found that at Kanakapura of Ramanagara district, the local native 
Vaidya (Physician)used  this plant’s tuber in the name of ‘molada kivi gida da gedde’botanically Euphorbia fusiformis Buch. Ham. ex D. 
Don to treat feeding mother to boost up  the milk production. The local vaidya collect the fresh tuberous root and prepare aqueous 
solution and administered orally three times a day for about one week. 
Reddy et al., (2006) have reported the use of E.fusiformis tuber in the treatment of ephemeral fever[1], Shweta Swarnkar and 
Katewa (2008) have made use of E.fusiformis tuber in treating rheumatism and gout from Rajasthan[2], Hari Kumar et al.,(2011) have 
reported Rifampicin in the tuber of E.fusiformis, which is helpful in liver disorder[3].Rahman et al.,(2012) have also reported the use of 
E.fusiformis tuber as a galactagogue from West Bengal[4]. Ashok et al., (2012) have demonstrated the potentiality of root powder in an 
intestinal mobility enhancing effect in albino mice [5]. 
To add the sufficient scientific information about the taxa, an attempt has been made to evaluate the pharmacognostical   studies 
along with field survey. During 2009-2012 at different part of the Karnataka, it was found that the plant existed in patches at 
Bababudangiri of Chikkamagalore District, Gopalaswamy hill of Chamarajanagara District, Gudekote of Kudlugi taluk of Bellary 
District, Bannerghatta of Bangalore and Belekal betta of Ramanagara District at dry deciduous forest’s foot hills and thorny forest 
area.The plant is found to be a rare.  
The Euphorbia fusiformis Buch.-Ham. ex D. Don belongs to Euphorbiaceae, around 300 genera globally and nearly 195 species 
are found in India[4], is a  tuberous succulent scapigerous acaulescent  herb. The rootstock is cylindrical to fusiform found inside the soil, 
it is sometime branched and having secondary roots or branches [Fig1-2].The main tuber measure 30-80 cm long and 4-7cm in diameter 
with 3-6 numbers of secondary roots measuring 0.3-9.0 cm long in all directions. Leaves 1-6 in numbers, petiolate, succulent, glabrous 
broadly lanceolate-oblanceolate 5-15 cm long 1-4 cm broad, obtuse with a pinkish red mark, prominent midrib on the ventral side, 
undulate margin. Inflorescence appears[Fig-1] after withering of leaves during February-April. It is a cyme [Fig-3], yellow-green-pinkish, 
3-4 cm long, glabrous, pedunculate, branched, cyathia bisexual, stamens 2-5 mm long; capsule slightly rounded glabrous, greenish. 
 
MATERIALS AND METHODS 
The fresh material of Euphorbia fusiformis was collected from field and authenticated by referring the Flora [6, 7] and prepared 
the herbarium and preserved in the department of Botany, Bangalore University, Bengaluru.  The tuber and leaves were preserved in 70% 
ethyl alcohol for anatomical studies [8]. Free hand section was taken for microscopic study. 
Sufficient quantity of matured tuberous roots was also collected from the field, sliced and shade dried. Dried material is powdered and 
sieved, stored under air tight container. Same was used for phyto-chemical analysis [9] and for powder microscopy [10]. Organoleptic 
study, Physico-chemical parameters, Powder analysis with different Chemical agents, Fluorescence analysis of powder drugs under 
visible light, short wave length and long wave length using UV-Chamber were noted. Standard procedure was followed for all above 
study. 
 
RESULTS 
Transverse section of tuberous root [Fig4-8, 11, 13] is circular in outline and it shows secondary growth. The outermost layer of 
cork is little brownish and made up of tubular cells. Inner to this layer there is 8-9 layered cork with continuous layer of rectangular 
parenchymatous cells, which is followed by a cork cambium and large cortex, made up of parenchymatous cells with intercellular space. 
Starch grains are simple, spherical to ovular in shape present in clusters, found abundantly in cortical region, Laticifers cells are scattered 
in the cortex. Endodermis and Pericycle is not prominent. Xylem elements are prominent interspersed with uni-triserrate medullary rays. 
Phloem elements are not clear visible. Pith is well developed having loosely arranged parenchyma cells. T.S of lateral root[Fig-9,10,12] is 
circular in outline and shows secondary growth, cork is made up of 4-5 layer of tabular cells here cork cambium is prominent with single 
layer. Secondary cortex made up of parenchyma cells. Vascular tissues are prominent; phloem is clearly visible compared to the tuberous 
root. 
Organoleptic study [Table-1], Powder microscopy [Table-2], Physico - chemical parameters [Table-3], Powder analysis with 
Chemical agents [Table-4], Fluorescence analysis of powder drugs [Table-5] and Phyto-chemical analysis [Table-6] of powder extracts 
are presented. 
Table-1: Organoleptic study. 
 
Sl.No Features Observations 
01 Nature Coarse powder 
02 Colour Brown colour 
03 Odour No characteristic odour 
04 Taste Taste less 
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Table-2: Powder microscopy. 
 
Sl.No Features Observation 
01 Beaded epidermal cell Present 
02 Sclariform vessels Present 
03 Phloem fiber Present 
04 Latex cell Present 
05 Starch grains Present 
06 Raphides and acicular crystals of calcium oxalate Absent 
07 Collenchyma cell Absent 
 
Table-3: Physico- chemical parameters. 
 
Sl. No Parameter Values(%)W/W 
1 Test for foreign matter 0.3 
2 Loss on drying 18.5 
3 Total ash 10.5 
4 Acid insoluble ash 1.5 
5 Water soluble extractive 32.5 
6 Alcohol soluble extractive 5.2 
 
Table-4: Powder analysis with Chemical agents. 
 
SL.NO Reagents Colour observed 
01 Powder as such Brown 
02 Powder +conc H Cl Brown 
03 Powder +Ammonia Brown 
04 Powder +5% Na OH Brown 
05 Powder +5% KOH Brown 
06 Powder +Conc H2SO4 Light brown 
07 Powder +Glacial acetic  acid Light yellowish brown 
08 Powder +Conc H NO3 Reddish brown 
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Figure 1: Plant with Inflorescence, 
Figure 2:Plant with leaves, 
Figure 3: Inflorescence, 
Figure 4: T.S of tuberous root, 
Figure 5: Portion showing cork and cortex, 
Figure 6: Cortex region, 
Figure 7: Portion of stele(tuberous root), 
Figure 8: pith, 
Figure 9: T.S of lateral root, 
Figure 10:  Portion of Stele (lateral root), 
Figure 11: Cork region(tuberous root), 
Figure 12: Cork region(Lateral root), 
Figure 13:Starch and latex cells T-Tuberous root, Rb-Root branch, L-Leaves, I-Inflorosence, S-Stamen, C-Capsule, Ck-Cork, Cc-
Cork cambium Ct-Cortex, P-Pith, Xy-Xylem, Ph-Phloem, Lc-Laticifers cell, St- Starch grains. 
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Table-5: Fluorescence analysis of powder drugs. 
 
Sl.No Chemicals/reagents  Fluorescence observed 
Visible light Short wave length(254nm) Long wave length(365nm) 
01 Powder as such Brown Creamy white Creamy white 
02 Powder  + Methanol Light brown brown brown 
03 Powder+50% HCl Brown with ppt Brown with ppt Light brown with ppt 
04 Powder + 50% H2SO4 Dark brown with ppt Light brown with ppt Light brown with ppt 
05 Powder + Chloroform Light brown with ppt Light brown with ppt Light green with ppt 
06 Powder +HNO3+ NH3 Light  Brown  with ppt Brown with ppt Light green with ppt 
07 Powder +5% Iodine Brown Green Green 
08 Powder +1N NaOH in Water Brown Light green Light green 
09 Powder + Ethanol Light white Light brown Light brown 
10 Powder +Petrolium ether Light white Light brown Light  green 
11 Powder  + Acetic acid Light white Light white Light white 
12 Powder +1 N NaOH in Methanol Light yellow Light yellow Light yellow 
13 Powder +1 N NaOH in Ethanol Light yellow Light green Light green 
14 Powder + 50% HNO3 Light yellow with ppt Light brown with ppt Light green with ppt 
 
Table-6: Phytochemical analysis of powder and Extracts. 
 
Sl No Powder drug Chemical test/ 
Reagent 
Ethyl alcohol 
extract 
01 Alkaloid Mayer’s test - 
Wagner’s test - 
Dragendorff’s - 
02 Phyto sterol Salkowski test  - 
Liebermann-Burchard + 
03 Tri terpenoids Tschugajiu test - 
Liberman’s test + 
Salkowski test + 
04 Carbohydrates Fehlings test + 
Benedicts test + 
Molisch’s test + 
05 Proteins Millons test + 
Biuret test + 
Ninhydrin test + 
06 Fixed oil and Fats Stain test + 
Soap test + 
07 Saponin Liberman’s test + 
Froth’s test + 
Burchand test + 
08 Flavonoids Ferric Chloride test + 
Lead test + 
09 Phenolics and Tannins  5% Ferric Chloride test + 
Gelatin solution + 
Lead acetate + 
  Alkaline reagent + 
+ ve----- Present and – ve --- Absent 
 
CONCLUSION  
From the field study, it was observed that the plant present in tiny patches of specific habitat and it is of rare plant in Karnataka. 
Anatomical details provide an exact identification of plants with laticifers cells and starch grains. Organoleptic study helps for 
authentication of crude drugs; Powder microscopy reveals the presence of starch granules, xylem fibers, xylem vessels and xylem 
parenchyma and latexcells. Physico-chemical parameters, Powder analysis with Chemical agents, Fluorescence  analysis of powder drugs 
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gives a result for correct identification of crude drug and  Phytochemical analysis indicates the presence of  Flavonoids, Phenolics and 
Tannins, Carbohydrates, Proteins, Fixed oil and Fats, Saponin Phyto sterol and Tri terpenoids.  
From the above study it is clear that, the conspicuous absence of collenchymas cells and presence of 32.5% of water soluble compounds 
in contrast to alcohol soluble compounds [Table 2, 3]. Powder analysis with chemical agents, the end colour is more or less brown [Table-
4]. Fluorescence analysis of the powder respect to visible light and short wavelength indicates the less variance of the colour appearance 
[Table-5]. Phytochemical analysis of the powder indicates the absence of alkaloids in the test conducted. The phytosterol and triterpenoid 
is invariable amount. Flavonoid, phenolic, proteins, saponins, fixed oil and fats are present in considerable amount [6]. Euphorbia 
fusiformis also stands in line with other galactagogue plants of India viz., Asparagus racemosus, Puraria tuberose, Cyclea  peltata. Our 
research is also in agreement with the work of Chowdhury et al., of West Bengal in respect of galactagogue. 
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